Preservation of the bystander cytocidal effect of irradiated herpes simplex virus thymidine kinase (HSV-tk) modified tumor cells.
In vitro and animal experiments have demonstrated the potential efficacy of using the bystander effect alone in the treatment of brain tumors. A known problem in some in vitro and in vivo experiments is that a fraction of cells engineered to express the herpes simplex virus thymidine kinase (HSV-tk) gene survive ganciclovir (GCV) treatment and undergo cell division. To prevent the recurrent growth of HSV-tk+ cells in the presence of GCV we examined the potential use of lethal or sublethal irradiation of Walker 256 carcinosarcoma cells selected for expression of the HSV-tk gene (Walker-tk+). Western blot analysis of Walter-tk+ cells showed similar levels of HSV-tk protein expression at 0, 1, 3, 6 and 9 days after lethal gamma-irradiation. In vitro, there was no difference in the bystander effect exerted by non-irradiated, sublethally irradiated or lethally irradiated Walker-tk+ cells on wild-type Walker cells in the presence of GCV. In vivo experiments demonstrated long-term survival (100 days) in rats implanted intrathecally with sublethally or lethally irradiated Walker-tk+ cells with GCV treatments. Intrathecal implantation of irradiated Walker-tk+ cells either pre-mixed with Walker cells or used in in situ treatment of established Walker tumors resulted in prolonged animal survival compared to controls (p < 0.05). These experiments suggest that the bystander tumoricidal effect is preserved despite gamma-irradiation of the HSV-tk modified tumor cells and that irradiation could be an effective method to prevent long-term resistance to GCV in HSV-tk+ tumor cells.